It is estimated that 15% of diabetic patients will experience a foot ulcer at some time over the course of their disease. People with foot problems and diabetes mellitus have 15 times the increased risk of undergoing a lower extremity amputation compared to those without diabetes 2 . Amputation is the end result of a cascade of diabetic foot leg lesions. Twenty percent of all diabetic persons enter the hospital because of foot problems. One study in UK showed that 50% of the hospital bed occupancy of diabetic patients is caused by foot problems. Apart from the morbidity and mortality associated with diabetic foot ulcers and amputations, the economic and emotional consequences for the patient and the family can be enormous 3 . 4 For practical purposes, the diabetic foot can be divided into two entities, the neuropathic foot and the ischaemic foot. However, ischaemia is nearly always associated with neuropathy, and the ischaemic foot is best called the neuroischaemic foot. The purely ischaemic foot, with no concomitant neuropathy, is rarely seen in diabetic patients.
Classification of the diabetic foot

The neuropathic foot •
It is a warm, well perfused foot with bounding pulses due to arteriovenous shunting and distended dorsal veins.
• Sweating is diminished, the skin may be dry and prone to fissuring • Toes may be clawed and the foot arch raised.
• Ulceration commonly develops on the sole of the foot • Despite the good circulation, necrosis can develop secondary to severe infection.
•
It is also prone to bone and joint problems (the charcot foot).
The neuroischaemic foot
• It is a cool, pulseless foot with reduced perfusion and invariably has neuropathy.
•
The colour of the severely ischaemic foot can be a deceptively healthy pink or red, caused by dilatation of capillaries in an attempt to improve perfusion. If severely infected, the ischaemic foot may feel deceptively warm.
• It may also be complicated by swelling, often secondary to cardiac or renal failure.
The most frequent presentation is that of ulceration. Ischaemic ulcers are commonly seen on the margin of the foot, which includes the tips of the toes and the areas around the back of the heel, and are usually caused by trauma or by wearing unsuitable shoes • Intermittent claudication and rest pain may be absent because of neuropathy and the distal distribution of the arterial disease of the leg.
Even if neuropathy is present and plantar pressures are high, plantar ulceration is rare, • It develops necrosis in the presence of infection or if tissue perfusion is critically diminished.
The natural history of the diabetic foot :
The natural history of the diabetic foot can be divided into six stages Stage 1 : Normal -Not at risk. The patient does not have the risk factors of neuropathy, ischemia, deformity, callus and swelling rendering him/her vulnerable to foot ulcers. Stage 2 : High risk foot -the patient has developed one or more of the risk factors for ulceration of the foot.
Stage 3 : Ulcerated foot -the foot has a skin breakdown. This is usually an ulcer, but because some minor injuries such as blisters, splits or grazes have a propensity to become ulcers, they are included in stage 3. Stage 4 : Infected foot -the ulcer has developed infection with the presence of cellulitis. Stage 5 : Necrotic foot -necrosis has supervened. Stage 6 : Unsalvageable -The foot cannot be saved and will need a major amputation. 5 
Pathogenesis of diabetic foot lesions
Pathophysiology
Recent advances in molecular biology have added substantial insight into the pathophysiology of the disease and opened new avenues for treatment 1 .
The predisposing factors to pathologic changes in the foot of a diabetic are 1. Metabolic factors -hyperglycemia 2. Vascular changes 3. Neuropathy 4. Infection
Metabolic factors
Hyperglycemia is the common feature in the two etiologic types of diabetes 2 .
Hyperglycemia influences the development of complication of diabetes through the following metabolic pathways.
a. Polyol pathway: Glucose Sorbitol accumulation in nerves, retina, kidneys. Hyperglycemia results in increased levels of sorbitol in the cell, which acts like an osmolyte a competitive inhibitor of myoinositol uptake. This preferential shunting of glucose through the sorbitol pathway results in decreased mitochondrial pyruvate utilization and decreased energy production. This process is termed "Hyperglycemia induced pseudohypoxia." b. Glycation of proteins:
Glucose 
Vascular changes
Involvement of the blood vessels by atherosclerosis leading to ischaemia is a significant factor in diabetic foot. Lower extremity peripheral vascular disease (PVD) is the most common factor associated with limb ulceration gangrene, impaired wound healing and ultimately amputation 2 .
It mainly occurs in a. blood flow changes b. occlusive changes c. micro angiopathy d. hematological changes Blood flow changes: There is marked change in the flow of blood in peripheral vessels. The microcirculation is regulated by neural factors, local reflexes and vasoactive mediators. The initial haemodynamic changes will be increased flow and pressure of capillary blood 9 . As the disease progresses, autoregulation is lost and haemodynamic stress results. It could also be due to increased calcification of vessels or AV shunting or hyperosmolarity of blood. It is well documented by high ankle brachial ratio and also Doppler studies. Occlusive changes: More than 50% of diabetics having the disease for more than 10 -15 years are documented to have atherosclerotic changes 6 . It mainly affects arteries below profunda femoris and is characterized by multiple segment involvement. Blue toe syndrome which is sudden onset of pain in the toe with bluish discoloration associated with leg/thigh myalgia and a sharp demarcated gangrenous toe is seen in diabetic foot. This is due to cholesterol emboli that break off from an ulcerated atheromatous plaque in the proximal vessels. Warfarin is used in treatment. Decrease in laminin Thickening interferes with transfer of oxygen and nutrients to the tissues and delays migration of leucocytes to the area of sepsis, there by delaying wound healing.
Haematological changes:
The haematological abnormalities are increased plasma and blood viscocity such as alteration in the plasma protein profile and disturbance in erythrocyte behavior. Erythrocytes are prone to increased aggregation and also show reduced deformability 10 . As glutathione metabolism is impaired in DM, the erythrocyte defenses against oxidative stress is impaired. Haemostatic imbalances originate from acquired coagulation defects. 17 . These infections can occur in nondiabetic as well as diabetic persons, although the presence of the diabetic state can aggravate the risks and the morbidity associated with these infections. Post-traumatic foot infections can be classified as follows.
1. Infected blister: This is usually secondary to improperly fitting footwear, which causes separation of the superficial layers of the epidermis from the deeper layers. 2. Infected abrasion: This follows the traumatic removal of the horny layer of the skin, leaving the deeper layers open to the elements. 3. Infected ulcer: This usually is an extension of a previous abrasion and is usually due to pressure from the outside. 4. Puncture wounds 5. Infected calluses. These are usually a result of repeated intermittent pressure due to poorly fitting footwear and /or bony prominences and foot deformities as an end result of diabetic neuropathy and osteroarthropathy 6. Infected corns: These are conical wedges of keratinized tissue with the apices pointing inward. These usually occur on the heel or under metatarsal heads. 7. Infections following severe mechanical trauma such as in crush injuries or degloving injuries. 8. Infections can also follow the development of open areas in the skin such as the development of fissures. These fissures commonly occur between the toes or in the flexor creases of the toes.
Infected ulcer in a diabetic patient
Depending on the severity of the illness and the extent of tissue involvement, these infections can vary in their clinical manifestations. Chronic poorly healing ulcers may be minimally symptomatic, but associated cellulites may result in fever, pain and tenderness in the involved area, and peripheral leukocytosis. The elderly diabetic patient may sometimes manifest no systemic symptoms. Crepitant anaerobic cellulites is a disease entity that often results from mixed anaerobic and aerobic super infection of a long-standing diabetic foot ulcer. The infection gives rise to extensive gas formation that dissects underneath the skin, thus giving rise to crepitus on palpation. Patients usually demonstrate fever and leukocytosis. With appropriate management, this infection can usually be easily controlled.
Once pyogenic infections occur in the diabetic foot, they may ascend up the leg and sometimes progress to a necrotizing soft tissue infection. These infections are frequently caused by synergistic interaction of multiple bacteria, including anaerobes, aerobes, and microaerophilic bacteria. Included in these severe and life-threatening infections are synergistic necrotizing fasciitis and nonclostridial anaerobic myonecrosis (erstwhile erroneously called synergistic necrotizing cellulitis) 18 .
Diabetic gangrene and vasculature
Atherosclerotic lesions in the arteries of diabetic patients occur at sites similar to those of non diabetic individuals (such as arterial bifurcations), while advanced disease is more common in diabetic patients, affecting even collateral vessels.
The pathology of the affected arteries is similar in both those with and those without diabetes. Typical atherosclerotic lesions in diabetic patients with peripheral vascular disease include diffuse multifocal stenosis and a predilection for the tibioperoneal arteries. All tibial arteries may be occluded, with distal reconstitution of a dorsal pedal or common plantar artery. Diabetes has the greatest impact on the smaller vessels (diameter less than 5 mm) in the body. The atherosclerotic procedure starts at a younger age and progresses more rapidly in those who have diabetics than those who do not. Although non -diabetic men are affected by peripheral vascular disease much more commonly than non-diabetic women (a male-to-female ratio of 30 : 1), diabetic women are affected half as often as diabetic men. Gangrene is characterized by the presence of cyanotic, anesthetic tissue associated with or progressing to necrosis. It occurs when the arterial blood supply falls below minimal metabolic requirements. Gangrene can be described as dry or wet, wet gangrene being dry gangrene complicated by infection.
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Blue toe syndrome
Ischemic purple patches on the toes and forefoot
Critical limb ischemia
Critical leg ischemia is any condition where there is an overwhelming likelihood that the limb is at risk for amputation or significant tissue loss within 6 months. The need for revascularization is more urgent than for patients with claudication. Critical limb ischemia occurs when distal limb perfusion is impaired to the extent that oxygen delivery is insufficient to meet resting metabolic tissue demands, and it follows inadequate adaptation of the peripheral circulation to chronic ischemia (collateral recruitment and vasodilatation). According to the consensus statement on critical limb ischemia (Norgren et al., 2007), critical leg ischemia is defined as either of the following two criteria: a. persistently recurring ischemic rest pain requiring regular adequate analgesia for more than 2 weeks, with an ankle systolic pressure of 50 mmHg or less and/or a toe pressure of 30 mmHg or less; b. ulceration or gangrene of the foot or toes, with an ankle systolic pressure of 50 mmHg or below and/or a toe pressure of 30 mmHg or less. In such patients, it is important to differentiate neuropathic pain from ischemic rest pain. Critical leg ischemia is dominated by pedal pain (except in diabetic patients, where the superficial pain sensation may be altered and they may experience only deep ischemic pain, such as calf claudication and ischemic rest pain). In most cases, the pedal pain is intolerably severe; it may respond to foot dependency, but otherwise responds only to opiates. Critical limb ischemia is manifested by rest pain (Rutherford classification category 4) or tissue loss. Rest pain is less frequent in individuals with diabetes because of the concomitant neuropathy. The rate of progression of peripheral arterial disease in patients with claudication to critical limb ischemia is 1.4% a year; progression is more likely in patients with diabetes and in tobacco smokers.
Diabetic gangrene ('end artery' disease)
In the normal foot, major injuries and operations are well tolerated by means of the arterial circulation distal to the ankle, since the plantar and the dorsal arches, their communications and the smaller arteries are patent. In the diabetic foot, however, smaller unnamed arteries may function as 'end -arteries ' due to multiple complete blockade and/or partial constrictive atherosclerotic lesions. Therefore local edema and thrombosis due to toxins produced by some bacteria (mainly staphylococci and streptococci) may cause ischemic necrosis of the tip of a toe or a part of its surface or of one or more toes, even when pulses are present in the foot arteries.
In the case of localized necrosis of the tip of a toe, removal of the gangrenous tissue, together with aggressive treatment of the infection, may lead to healing as long as the small arteries are still patent. Transluminal angioplasty or stenting of the occluded arteries will allow proper antibiotic treatment and salvage of the foot, while a gangrenous toe will be isolated by mummification (dry gangrene) without major consequences. Gangrene of the fifth toe or the hallux is due to more extended atherosclerotic disease and will probably lead to toe amputation or disarticulation.
Gangrene due to abscess of the plantar space
In a plantar space abscess, edema can obliterate the plantar arterial arch and its branches, leading to ischemia and necrosis of the middle toes, together with the central plantar space. The fifth toe and the hallux receive branches through the lateral and medial plantar spaces, respectively, and may survive central plantar space abscesses
Wet gangrene
A moist appearance, gross swelling and blistering characterize wet gangrene. Cellulitis (erythema) and the typical signs of inflammation are evident. Pus may be present. The patient may or may not be febrile, and pain is present unless there is loss of pain sensation due to diabetic neuropathy. Small vesicles or yellow, bluish or black bullae may form, and eventually a black eschar covers the infected necrotic area This is an emergency occurring in patients with severe ischemia who sustain an unrecognized trauma to their toe or foot. Urgent debridement of all affected tissues and the use of antibiotics often results in healing if sufficient viable tissue is present to maintain a functional foot, together with adequate circulation. If wet gangrene involves an extensive part of the foot, urgent guillotine amputation at a level proximal enough to encompass the necrosis and gross infection may be life -saving. At the same time, bypass surgery or a percutaneous transluminal angioplasty needs to be performed, if feasible. Saline gauze dressings, changed every 8 hours work well for open amputations. Revision to a below -knee amputation may be considered 3 -5 days later. Wet gangrene is the most common cause of foot amputation in persons with diabetes. It often occurs in patients with severe peripheral vascular disease after infection. Dry gangrene may be infected and progress to wet gangrene. Patients with dry gangrene who are awaiting a surgical procedure need education about meticulous foot care. It is extremely important for patients to avoid wet dressings and debriding agents, as their use may convert a localized dry gangrene to limb -threatening wet gangrene. Proper footwear is crucial to avoid further injury to the ischemic tissue.
Dry gangrene
Dry gangrene is characterized by its hard, dry and wrinkled dark brown or black texture; it usually occurs on the distal aspects of the toes often with a clear demarcation between viable and necrotic tissue. Once demarcation has occurs, the involved toes may be allowed to auto amputate. However, this process is long (several months) and disturbing. In addition, many patients do not have an adequate circulation to heal a distal amputation. For these reasons, it is common practice to evaluate the arteries angiographically and perform a bypass or a percutaneous transluminal angioplasty with concomitant limited distal amputation, in order to improve the chance of wound healing. In the case of extended gangrene, amputation at a higher level is unavoidable.
Lower Extremity Arterial Disease (LEAD)
The incidence and prevalence of LEAD increase with age in both diabetic and nondiabetic subjects and, in those with diabetes, increase with duration of diabetes. Many elderly diabetic persons have LEAD at the time of diabetes diagnosis. Diabetes is an important risk factor for LEAD. Hypertension, smoking, and hyperlipidemia, which are frequently present in patients with diabetes, contribute additional risk for vascular disease. LEAD in diabetes is compounded by the presence of peripheral neuropathy and by susceptibility to infection. These confounding factors in diabetic patients contribute to progression of LEAD to foot ulcerations, gangrene, and ultimately to amputation of part of the affected extremity. Prevention is an important component of LEAD management. By the time LEAD becomes clinically manifest, it may be too late to salvage an extremity, or it may require more costly resources to improve the circulatory health of the extremity. LEAD manifests itself by decreased arterial perfusion to the lower extremities. This decreased perfusion results in diminution or absence of peripheral pulses and may lead to intermittent claudication (pain on walking, relieved promptly by rest), proneness to infection, ulcerations, poor healing of sores and ulcers, gangrene, and ultimately to amputation. Intermittent claudication is indicative of clinical occlusive LEAD. Palpation of peripheral pulses has been used as a clinical tool to assess occlusive LEAD in diabetic and nondiabetic patients, particularly when intermittent claudication is present. However, it is sometimes difficult to interpret the significance of diminished peripheral pulses when symptoms are not present. Ambient temperature, anatomic variation, and expertise in palpating peripheral pulses may contribute to variation in the clinical examination. Absence of pulses remains a significant clinical finding. Absent posterior tibial, popliteal, or femoral pulses with or without bruits that persist on repeated examination are clinically significant and indicate significant occlusive LEAD whether intermittent claudication is present or not. Angiography remains the gold standard for identifying occlusive LEAD and the areas of occlusion in the arterial system. Patients being considered for amputation because of occlusive LEAD should have angiography performed to determine whether revascularization may be effective in salvaging the limb or in lowering the level of amputation.
Diabetic vasculature
Two types of vascular disease are seen in patients with diabetes: a non occlusive micro circulatory dysfunction involving the capillaries and arterioles of the kidneys, retina, and peripheral nerves, and a macroangiopathy characterized by atherosclerotic lesions of the coronary and peripheral arterial circulation. The former is relatively unique to diabetes, whereas the latter lesions are morphologically and functionally similar in both non diabetic and diabetic patients. As it became increasingly evident that the vasculature of the foot was spared the changes noted in the more proximal vessels, measurement of digital toe pressures was initiated. Subsequent study has confirmed that toe pressures are not hampered by the coexistence of diabetes. In fact, Vincent et al. showed that toe pressure was an accurate hemodynamic indicator of total peripheral arterial obstructive disease in diabetics. Angiography is indicated in the diabetic patients with non healing ulcers or osteomyelitis requiring endovascular and surgical planning. Almost without exception, these patients with nonhealing foot ulcers will have severe stenoocclusive disease involving all three runoff vessels of the calf (anterior tibial, posterior tibial, and peroneal arteries). In this patient population, 20% of peripheral bypass grafts will have to extend to a pedal artery. The distal anastomosis is either to the dorsalis pedis artery or the proximal common plantar artery trunk (54). Thus detailed mapping of arterial disease from the abdominal aorta to the pedal vessels is necessary. Besides palpation and bedside Doppler evaluation of pulses, the clinical examination should include a standard assessment of skin color, turgor, and temperature. Edema may be present, which thwarts a thorough physical examination of pulses. A "Dopplered" pedal pulse should be at least biphasic, to support healing. If there is any doubt about the adequacy of perfusion, then noninvasive studies should be obtained. The ankle-brachial index (ABI) may be unreliable in patients with noncompressible lowerleg vessels. In general, however, an ABI of less than 0.5 in the setting of a nonhealing wound indicates a need for vascular reconstruction. According to Colen and Musson, an ABI of 0.7 or greater is appropriate if a free flap with a distal arterial anastomosis is planned.
Gangrene
Gangrene is defined as focal or extensive necrosis of the skin and underlying tissue. However, this definition presents difficulties. There are several etiologies for gangrene, as there are for foot ulcers. One is LEAD of the large or small vessels, but infection and neuropathy may also play a role. Gangrene is better correlated with LEAD than is foot ulcer. The demonstration of clinical or subclinical LEAD is essential if gangrene is to be considered a manifestation of the progression of LEAD in the individual patient. The prevalence of gangrene is greater in selected diabetic patient populations than in the general community. However, prevalence is not a satisfactory indicator of the importance of gangrene in diabetes, compared with incidence, because of the poor survival experience of these patients and their consequent loss from the prevalent population. Risk factors for gangrene have not been adequately quantified for diabetic patients. They include LEAD, peripheral neuropathy, infection, trauma, and delayed healing.
Investigations
The initial assessment of PAD in patients with diabetes should begin with a thorough medical history and physical examination to help identify those patients with PAD risk factors, symptoms of claudication, rest pain, and/or functional impairment. Alternative causes of leg pain on exercise should be excluded. PAD patients present along a spectrum of severity ranging from no symptoms, intermittent claudication, rest pain, and finally to nonhealing wounds and gangrene. Palpation of peripheral pulses should be a routine component of the physical exam and should include assessment of the femoral, popliteal, and pedal vessels. It should be noted that pulse assessment is a learned skill and has a high degree of interobserver variability, with high false-positive and false-negative rates. The dorsalis pedis pulse is reported to be absent in 8.1% of healthy individuals, and the posterior tibial pulse is absent in 2.0%. Nevertheless, the absence of both pedal pulses, when assessed by a person experienced in this technique, strongly suggests the presence of vascular disease. The ABI is measured by placing the patient in a supine position for 5 min. Systolic blood pressure is measured in both arms, and the higher value is used as the denominator of the ABI. Systolic blood pressure is then measured in the dorsalis pedis and posterior tibial arteries by placing the cuff just above the ankle. The higher value is the numerator of the ABI in each limb. 
Urine examination
• Albumin • Sugar
Culture and sensitivity tests
Pus from infected area is cultured for microorganisms and their sensitivity to various antibiotics.
X-Ray
X-ray of the foot should be taken to rule out osteomyelitis. The sign, which suggests the presence of osteomyelitis, is destruction of bone commonly seen at metatarsophalangeal joint or in the interphalangeal joint of the great toe. Sequestrum and subperiosteal new bones formations are common. A small amount of gas in the tissues or in the abscess cavity may be seen. Large amounts of subcutaneous gas indicates the presence of a serious anaerobic infection. In severe ischaemia, there may be generalised osteoporosis in the bone of the foot.
Non-invasive evaluation
The non-invasive techniques assumed an important role in peripheral arterial ischaemic diseases. They give an accurate assessment of anatomic and physiologic vascular status a. Toe pressure They provide a highly accurate method for determining the success in the healing of an ulcer or in minor amputation. A toe pressure of 20 -30 mm Hg below which healing is doubtful. b. Duplex scanning with ultrasound analysis (doppler study) The recorded Doppler signal is used in two ways:
• To measure segmental systolic pressure • To provide flow velocity wave form patterns for analysis. Colour Doppler scanners Colour Doppler scanners detect and display moving structures by superimposing colour onto the grey-scale image. The hue of the colour can be used to identify sites where the artery becomes narrower and the blood has to move faster to achieve the same volume flow rate. 
Prognosticating factors
Management of diabetic gangrene
The management of diabetic gangrene has to be individualized. Factors that have to be considered include manifestations of sepsis, the extent of tissue necrosis and gangrene, the adequacy of the vascularity to the involved limb, the extent and severity of the soft tissue infection, the presence and extent of bone involvement, the severity of the peripheral neuropathy, the presence and severity of foot deformity, and the metabolic control of the diabetic state. If the diabetes is not adequately controlled, insulin therapy should be initiated. Surgical intervention is of paramount importance in most of these infections. Some patients may benefit from vascular reconstruction, since patients with nonhealing or poorly healing ulcers secondary to vascular insufficiency may heal following vascular surgery.
Antimicrobial therapy Mild infections:
If there are no clinical manifestations of sepsis, mono antibiotic therapy may be instituted while awaiting culture and sensitivity reports. In the absence of necrotic tissue, foul smelling discharge & frank gangrene, it is more common to isolate single microorganisms and anaerobes are relatively uncommon 19 . In this, gram +ve aerobic cocci are usually dominant organisms. Included under these: Staphylococcus aureus, Coagulase -ve staphylococci, Nongroup D streptococci, Entercocci First generation Cepholosporins will cover first 2 organisms, but are inactive against remaining organisms. Ticarcillin -Clavulanate and imipenem will be adequate for most coagulase positive and negative staphylococci. For Gram +ve organisms AmpicillinSulbactum will provide adequate coverage.
Severe infections:
In the presence of more severe infections, especially when tissue necrosis and gangrene are present, when the infections process is rapidly progressive and / or when toxaemia, hypotensive shock, and other signs of sepsis are present, more broad spectrum, antibiotic therapy is indicated. In addition to staphylococci and entercococci, anaerobes as B fragilis and gram -ve aerobic bacilli P. aeruginosa are frequently isolated and may respond to clindamycin 20 .
Metronidazole is excellent against Gram-negative anaerobic bacilli, but has limited activity against gram positive anaerobic and microaerophilic cocci. Imipenem, ticarcillin clavulanate and ampicillin -sulbactum all have excellent activity against almost all anaerobic bacteria 21 There is reluctance in using amino glycosides in diabetic patients due to evidence of diabetic nephropathy in these patients and amino glycosides might worsen the nephropathy 22 . The choice of an antipseudomonal agent is likely to be antipseudomonal B-lactam or quinolines.
With severe infections or presence of toxaemia or septicemia, it may be prudent to use a combination of atleast two antimicrobial agents as preliminary empirial therapy pending knowledge of deep tissue culture & sensitivity. 
Saving the diabetic foot
GRADE 01 LESION
Superficial ulcer but with thickness skin loss. Usually these occur in plantar surfaces of toes of metatarsal heads. But "Kission lesion" occurs in between toes caused by over-tight shoes. This is due to repeated pressure leading to ischemia. Thus mainstay of treatment is to release pressure from ulcerated area, surrounding callus removal and ulcer debridement until healthy granulation is seen. Saline irrigation is usually enough in these relatively clean superficial ulcers. If infection is present, a wound swab should be taken and antibiotic therapy with broad-spectrum agents should be started immediately. The most important part of treatment is to relieve pressure till lesions heal.
GRADE 02 LESIONS
Ulcer is deep and often penetrates subcutaneous fat down to tendon or ligament, but without abscess or bony infection. These patients should be admitted to hospital and blood and ulcer cultures should be taken and foot X-rayed.
Culture for aerobes and anaerobes should be done. 
Determination of the level of amputation
Level of amputation is determined by the site at which wound healing will occur easily and leads to a residual limb which can be functionally useful. Unfortunately in diabetic patients, occlusive vascular disease leading to diabetic foot is often bilateral. That means 30-40% of such people will require amputation of the opposite limb within 2-3 years. Many clinical signs suggest level of amputation like skin changes, vascular pulsation, and peripheral neuropathy and rest pain. It is found that 70 mm arterial pulse at desired amputation level or a leg to arm pressure ratio more than or equal to 0.45 was found to be satisfactory and statistically valid in 80-90% patients. Occasionally patients with arterial calcification and inelastic vessel walls show abnormally high blood pressure. But waveform evaluation detects the problem. Final decision regarding level of amputation is taken as late as putting the skin incision. SURGICAL TECHNIQUE The gangrenous foot or leg is covered with a plastic bag or drape. Remainder of exposed limb is thoroughly cleaned with 10-minute surgical wash followed by povidone iodine solution.
Amputation of toes
• Amputation of terminal phalanx of great toe For a functionally useful stump it is important to preserve the base of terminal phalanx • Amputation through proximal phalanx of great toe Not more than the base of phalanx should be therefore preserved.
• Amputation of great toe at its base • Modified syme's amputation this modification has nothing to commend and hence not widely approved.
Below knee amputation
Amputation at the below knee level through middle 3 rd of leg is the operation of choice when it is not possible to conserve the foot and heel. Ideal length of tibial stump is 14 cm.
Above knee amputation
Patient can be fitted with preparatory lower limb prosthesis approximately 3-4 weeks after operation depending on healing of wound. Definitive prosthesis is usually put after 2-4 months.
